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HE true cauſe of the preceſſion of the equinoctiat 
1 points was firſt aſſigned by Sir Isaac NewTonN ; but 
it is confeſſed, that he has fallen into an error in his inveſtiga- 
tion of the effect. Without, howeyer, entering into any enquiry. 
relative to the circumſtances in which he bas erred, I propoſe to 
ſheu how we may obtain a true ſolution from his on principles; 
by means of which alone the whole calculation may be rendered 
extremely ſimple. and evident: and although very ſatis factory 
ſolutions have been already given, yet the importance of the 
problem u ſufficiently apologiſe for offering any thing fur - 
ther upeu the ſubject that may at all tend to elucidate it. 
n. Let 8 (Tab. XV. fig. N the ſun, ABDC the earth, T its 
center, EQ the equator, P, p, the poles; draw CTB perpendi - 
cular to SAD, and join SKR. which produce to meet CB in K. 
Call, che radius ET unity, and let the foros of the ſun oh a 


fn, at 7 be re chen the foros en 4 particle” at E.. 


2 . if . DIET IR force into two others, one 


in che Mee en ET, zud the other in the direction | cogent to 
TS, & oe e have SE 8 7 2 the force i in the direAion Parallel 


bl, 1 3 9 4 43 N C3 in 36 T 11 
N % A to 


2 Mr. V1NCR en the 


ST I IEK | .* # : 
to TS s AN = === = 55x +547 2 omitting the other terms of 


the ſeries on account of their ſmalineſs. Hence the foree 
with. which a particle at E is drawn from CB is equal to 


25 z conſequently the effect of this force in a direction per- 
pendicular to ET will: be N ; hence this force : the 
force of the ſun on a particle at T :: : 3EK 


$173 © ST* 


x KT : ST. Now if P=the periodic time of the earth, p= 


the periodic time of a body revolving at the earth's ſurface; 


then the force of the earth to the ſun: the force of the body 
to the earth, or the force of gravity,” > D =: : * and hence the 
torce of the ſun on a, particle. at E * to ET : the 
force of gravity :: 


3. Let v be het center of b yen, and pot M- the quan- 
tity of matter in the earth: then the effect of the inertia of M 


placed at v, to oppoſe the communication of motion, is the 


ſame as the effect of the inertia of the earth; and _— by: 
the property of that'ceriter, ET. T (= ET) :: M: 3M, 


ſame eſſect. L.3 vitit 729 3 1.4 3. WIGDDS 85. SIS ob RY 
4. Put = the exceſs of this quantity of matter in the 


earth above that of its infcribed- ſphere. Now by Sir IS AA 


Nxwrox'g two, firſt lemmas, it appears, that the action of 
the ſun upon the ſhell m of matter, to generate an angular 
velocity about an axis perpendicular to CABD, is juſt the ſame 
as it would be to generate an angular velocity in a quantity of 
matter equal to m placed at E. Let us therefore ſuppoſe the 
ſun's attraction, eipendicular to "BB, to be exerted upon a 


quantity 


which is the quantity of matter to be placed at E to — the 
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3 
quantity of matter at E equal to q m, and at the ſame time to 
Have a quantity, of matter to move equal to ; M, and then from 
this and art. 3. it appears, that the effect will be the ſame as 
the accelerative force of the ſun. to turn about the earth. 


Hence that accelerative . force is, from art. 2. equal to 
2EKxKTxjp* x hm _- zxk x KT x þ* n 


LF gravity being unity. Now, 
if TE: TP:: 1: 11, then M: Mm: 121 ax, chere · 


fore, M: m : 2 1 2 37. hence r. rn the accele- 


2M 


EK KTA xr, lt 
p* 


5. Let £= the arc deſcribed by a point of the 3K about 
its axis in an indefinitely ſmall given time, which may there» 
fore repreſent its velocity; and let a repreſent the arc de- 
ſcribed in the ſame time by a body revolving about the earth at 

its ſurface ; then 22 the ſagitta of the are deſcribed by the 


body in the . time, and conſequently o'# =the velocity 
generated by gravity whilſt a poiut of the equator deſcribes z. 


Hence, - by art. 4. we have 1: — LS : OS 


rative force = 


ER x KT x p* 2 


the velocity of the point E of the equator 
generated by the action of the ſun, whilſt the equator deſeribes 


z about its axis; 3 the ratio af 8 velocties i is a8 


DD xs | HOO © 


6. Let 5 be an are deſcribed by the ſun in the ecliptic to a 
radius equal to unity, whilſt a point of the equator deſcribes 2 
about its axis; then (as ap=the time of the earth's rotation, and; 
the arcs deſcribed in equal times to 7 radii are inverſely as the 


periodic times) F. 25 11 5 3 5=2 23; hence, i cond dams 
| for 


TL Mr. Vinte® on:the . N 
ON ſine, and coſiue of the ſun's declinations the det * 
velocities) inthd1aſt article becomes Ke 1. Dine 


” N. ace if ISL Gg. 2) be the Lende to the radius 
ute „P the plane 'of the ſun, SER the equator, PE. the ſun 5 
dec do, * a we take Ee :cd (a being perpendicular to 


EU x , n through, d, E, deſcribe the —_ circle 


EK, then wil ST be the preceflior on of the equinox during the 
tiene che ſun deſerlbes y ĩn 5 ecliptic. Now Ed (or Ee, as 
the angle at E is indefinitely ſmall) : de tt rad. : ſine 


EEA; . hence (if SV be drawn perpendicular to 


Go noi 


TB) r ne Sg 4; EEE: gy — hm 2 2 therefore, 


+5 216 9111 34 NC 


Go. STV on ESP. 4.5: +SV.: rege Sx. fl 


Now! 3 ae 
58. Nder beer a. a aud we ET hence e Tn. EF 


—— Sy c coſ. SP. 1 


-cof. K 2 31 3 


69. SP x cal. Px col, ESP - fin, SP 7 1 ESP 
colt ES x fan. ES c cot. S F © 7 eee, 
2 . 


__ whoſe e hats when == 1, is 3 as — 


an angle 


177 wh; 


. 7 hence ge 8 


4 K E ne i YI „P N 2 
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{y being now = to a quadrant) the arc of | proceiion' While che 
ſun deſcribes 90 of the ecliptic; and to find the degfees lay, 


& 97 


CAL dag op « D, 7 


ET: TE ofequeaply, 

e er Xo GR, S217 e Ti 
b act i 235 nb: 71 

widitty the precelſio Mon of the equinox artlths from t 7 Sly 

of Nhe qu, if Uie earth · were of an walter dene, und the ratio 
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of the diameters as 229: 230; but if the greateſt nuta- 
tion of the earth's axis be rightly aſcertained, the preceflion: 
is only about 1474; which difference between the theory 
and what is deduced from obſervation muſt ariſe either 
from the fluidity of the earth's ſurface, an increaſe of den- 
fity towards. the center, or the ratio of the diameters being 
different from what is here aſſumed, or probably from all the 
cauſes conjointly, But as the beſt obſervations muſt be liable 
to ſome ſmall degree of inaccuracy, and an error of one 
or two ſeconds in the nutation will, in this caſe, make a very 
conſiderable alteration in the concluſion, the eſtimation of the 
preceſſion arifing from the action of the ſun ſeems to be ſubje& 
to a very conſiderable degree of uncertainty. 
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